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SOME NOTES ON INSECT ENEMIES OF TREES. 
BY A, D. HOPKINS, WEST VIRGINIA AGRICULTURAL EXPERIMENT STATION. 


The study of forest and shade tree insects is a line of entomological 
work demanding especial attention in the State of West Virginia. During 
the past two years I have carried out quite an elaborate line of investiga- 
tions and experiments on this subject. The frst object was to conduct 
investigations with reference to the forest conditions, the distribution of 
forest trees, and the relation of certain kinds of forest growth to the occur- 
rence and range of the several life zones, and minor divisions of the same 
in the State. Second, to ascertain as far as possible the principal insect 
enemies of forest growth and their habits, as well as to study the climatic 
and other conditions that might be favourable or unfavourable for their 
multiplication ; or the extension of their depredations. Z%irg, to deter- 
mine by experiments and otherwise some improved and practical method 
of preventing the losses that are occasioned by the more destructive kinds, 
especially those caused by bark and wood infesting insects. 


Sufficient evidence has been obtained in the first object to enable me 
to prepare a preliminary map of the forest divisions of the State and the 
probable range of the life zones. Considerable information has also been 
added with reference to the habits of some of the more destructive insects, 
and some results have been obtained towards successful methods of pre- 
venting serious losses from their attacks on felled timber. 


The studies with reference to preventives and remedies include a line 
of experiments which has already given good results and promises better 
ones in the future. The experiments include the cutting of different kinds 
of trees twice a month, year after year, until sufficient evidence is obtained 
to enable me to arrive at some definite conclusions with reference to the 
proper times to cut timber to secure the least possible damage from insect 
attack. | 

This line of experiments has been carried on regularly in different 
sections of the State since April, 1895. Observations are made from 
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time to time during the year, and the condition of the wood and bark is 
noted, together with the kinds of insects occurring in the same, the char- 
acter of injury, etc. 

It was found necessary to have some convenient method of ascer- 
taining what insects bred in the wood and bark of trees cut in each 
month. ‘Therefore an insectary was planned and built with this end in 
view. At present it consists of a room 12 feet long by 9g feet wide and 9 
feet high. Itis divided into four compartments or rooms, each 3 feet 
wide and g feet long, with 12 breeding cages or boxes, 18x 12x18 
inches, in one end. A door opens into each room, and a window 12 x 12 
inches above the suite of breeding boxes, near the ceiling, gives the 
necessary light. The breeding boxes are arranged like drawers, in a case 
with doors in each opening into the room, and with a 2-inch round win- 
dow in the back, opposite to a correspondingly small window in the 
wall. The object of the small windows in the boxes and in the ends of 
the rooms is to attract the insects to the light when they emerge so that 
they can be easily collected. Each room is devoted to one kind of wood,— 
as pine, oak, and hickory. Pieces of the trunk and branches of an in- 
fested tree are placed on shelves on one side of the room, and as the 
insects emerge they fly to the window, where they are collected in a 
cyanide bottle provided for each room. A shelf is attached just beneath 
each window and is covered with white paper, so that if any of the smaller 
insects die, they fall on it and are easily found. 

The twelve boxes in the end of each room are used to breed insects 
from the wood and bark of trees cut in each month of the year. This 
arrangement of rooms and boxes is proving quite successful. Hundreds 
of specimens have been obtained, representing many species which would 
have been difficult to obtain in any other way, and in addition, many 
important facts have been learned with reference to the food habits of 
certain species. 

One of the most interesting results that has been obtained is from 
hickory and oak, cut in the winter and summer of 1894. That cut in the 
winter months is being converted into a powder by Lyctus striatus, while 
that cut during the summer months is but slightly damaged. 


I have also found from the cuttings in the forest that the wood of 
certain species of trees felled during the winter months, as well as of those 
felled in the late fall and early spring, are seriously damaged by wood- 
boring insects, while those cut in July and August are either entirely 
exempt, or but slightly damaged, 
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`" Fire WOUNDS THE PRIME CAUSE OF SERIOUS Loss OF TIMBER. 


In studying the forest conditions and the influences that contribute 
to the destruction of timber, I have found that a shght injury to the base 
of a tree by fire offers favourable conditions for the attack of insects, which 
result in the final destruction of the valuable wood of the tree. The fire 
burns and kills the bark at one side of the base of the tree, which in itself 
might not be a serious matter, since subsequent growth would heal it 
over, but it was found that these slight wounds are subsequently infested > 
by Ptinid, Scolytid and Calandrid beetles and their larve; also by 
Cerambycid, Buprestid and Lepidopterous larvee, which by their boring 
either convert the inner dead wood into a dry powder, or their mines 
give entrance to a “dry rot” fungus*, so that another forest fire finds in 
these extended wounds the conditions most favourable for a still further 
extension of the injury. Thus, frequent fires in the same forest may, by 
this process, burn entirely through the trunk of a large tree. 

It was also found that these fire wounds are almost invariably followed 
by a decayed condition of the heartwood, which results finally in a hollow 
trunk. Previous observations led me to believe that insects were largely 
to blame for the destruction of the heartwood of living trees injured by 
fire and other causes. I therefore had a number of wounded trees felled 
on November gth, 1895, and the trunks split open so that I could examine 
the causes and effects. 

I found in nearly every tree thus examined that the rapid extension 
of the decay was due largely to Cerambycid, Lymexylon and Brenthid 
larvee which had entered from eggs deposited in the edges of the fire 
wounds, and that brood after brood of these larvæ, aided by wood-infest- 
ing ants, had completely honeycombed the heartwood for a great distance 
above the wound. Thus the valuable heartwood was completely de- 
stroyed or rendered worthless. By persistent search I was fortunate 
enough to find in the heart of a chestnut tree the imago of one of the 
Cerambycid borers, where it had recently transformed within its pupa 
case. It was located near the heart of the tree, and about four feet and 
a half above the upper edge of the wound, and three feet above any 
decayed wood. This beetle was identified for me through the kindness 
of Mr. Howard, of the Division of Entomology, as Cenxtrodera bicolor. 

On May roth, 1896, I cut another example of this species from a 
tulip log, at Pickens, W. Va., where I had previously discovered (June 


* Merultus lacrimans. 
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zoth, 1894) a Cerambycid larva, that was found to be exceedingly de- 
structive to the heartwood of large tulip trees, as mentioned in a former 
paper (Insect Life, Vol. VIL, p. 150). Subsequent observations lead me 
to conclude that this is one of the most destructive wood-boring insects 
that infests the wood of living trees, and that the destruction of valuable 
timber by it results largely from primary injuries by fire. 


The cocoons of a parasite (Gymuosetis americanus, C.) were found 
in larval mines, evidently of this species, in the same tulip log previously 
mentioned, which may be of some service in keeping this pest in check. 
It evidently attacks the larvee at the time they are forming the exit gallery 
for the adult, since at other times the larvæ are so deep in the heartwood 
of the tree that they could not be reached by the ovipositor of the 
parasite. 


On July 7th of the present year (1896), I found a female example of 
the large and beautiful Zeptura emarginata ovipositing in the dead wood 
of a wound in a living beech tree, and numerous large holes were ob- 
served in the same wood, from which the beetles had evidently emerged, 
thus indicating that this species may also be classed among the destruc- 
tive heartwood borers. 


There are probably several other Cerambycid and Buprestid species 
that contribute to this class of injury to living trees, and, since the results 
of their work are practicaily the same, they may be designated as 
Destructive Heartwood Borers. 


DESTRUCTIVE BARK BORERS. 


With the exception of certain Scolytide, notably Dendroctonus 
froutalis, the most destructive and dangerous class of insects that attack 
living trees belongs to the genus Agrilus, since their habit of ovipositing 
in the bark of healthy trees in which it is possible for the larvee to develop 
makes it possible for them to effect a terrible destruction of timber 
should they ever occur ir sufficient numbers to take the character of an 
invasion. 


Agrilus bilineatus is already to blame, either directly or indirectly, 
for the death of a great quantity of oak and chestnut timber, not alone in 
West Virginia, but in different sections of the country between here and 
the Mississippi River. Until last fall the dying of trees with which this 
insect was intimately associated was decidedly on the increase. 
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The beech, the dogwood (Cornus florida), the hickories, the horn- 
beam, willows and poplars are suffering more or less from the attacks 
of this class of bark-borers. ‘These insects are, however, attacked by 
Braconid and other enemies that may tend to keep them in check; yet, 
notwithstanding this fact, they must be considered as among the most 
dangerous enemies of trees. 


Sassafras and Sumac Twig Girdlers.—The injury to twigs and 
branches of sassafras and sumac by Cerambycid twig-girdlers has been on 
the increase for some years in our State, as 1s a similar trouble affecting 
the dogwood. I was fortunate enough to find the beetle that is to blame 
for the interesting double girdles so common on sassafras, which proved 
to be Oberea ruficollis. = 


Brenthid Injuries to Rock-Oak Logs.—An interesting observation was 
made with reference to injuries by Zupsalis minuta to rock-oak (Quercus 
prinus) logs from which the bark had been removed for tanbark. It 
was found that the logs bearing the mark of the axe, where they were 
girdled in the process of removing the bark, were infested with this 
destructive pin-hole borer, the eggs having been deposited in the axe 
wounds. Logs that were not injured by the axe were not infested. 
Since the peeled logs are often left in the forest for a year or more before 
they are converted into lumber, it is quite important that the sapwood 
should be injured as little as possible during the process of removing the 
bark. If the logs are not thus injured they may remain sound and make 
good lumber for several years after the tree is felled, but if injured as 
mentioned, the wood may be literally ruined by the Brenthid within one 
or two years after the bark is removed. 


A Brenthid larva that appears to be quite different from that of 
E. minuta was recently found boring in the heartwood of a hickory tree, 
and the characteristic mines of Brenthid larvee have also been observed 
in the heartwood of wild cherry (Prunus serotina) and other trees. 


Hickory Nut Phylloxera.p—On December 15th, 1895, I found a 
large hickory tree which presented quite a striking appearance. The nuts, 
of which it was very full, had not fallen, and upon closer examination it 
was noticed that they had assumed a curious abnormal growth, which was 
found to be the work of a Phylloxera. This is probably the work of 
Phylloxera caryecaulis or a nearly allied species (mentioned in Illinois 
Agr. Report, 1878, page 160). 
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A Maple Twig Borer (——— ) was one of the commonest 
shade tree pests in West Virginia during the past spring. It attracted 
general attention in all parts of the State, and was the cause of extensive 
correspondence in answer to inquiries. It is the larva of a moth that 
bores in the tips of the young, growing twigs of all species of Acer. 
So common was the injury by it that large trees presented the appear- 
ance, in June, of having suffered from a severe frost. It occurred in all 
the life zones of the State, from the Upper Austral to the Canadian. It 
makes its appearance soon after the leaves appear in the spring, and 
continues operations until about the middle of May, the moth emerging 
in June. 


Oyster-Shell Bark-Louse on Pennsylvania Maple.—In May, 1896, I 
observed, while in the Canadian Zone of the State, that some of the 
small trees, and twigs on other trees of this maple, were out in leaf far in 
advance of other examples of the same species, the former being in fruit, 
while the latter had just commenced to flower. ‘This was found to be due 
to the influence of the Oyster-Shell Bark-Louse, which occurred on all of 
the early fruiting twigs in great numbers. 


The Locust Leaf Beetle (Odontota dorsalis ),—This beetle is again 
common and destructive to the yellow or black locust leaves over the 
greater part of the State, it being destructive this year in localities which 
heretofore have been exempt. This beetle has been observed by me 
feeding on the leaves of white oak, beech, birch, hawthorn, and apple, 
thus indicating the possibility of its changing its normal habits and be- 
coming destructive to the foliage of other trees, including the more valu- 
able fruit trees. 


A Remarkable Injury to the Leaves of Forest Trees by an Unknown 
Znsect.—Last fall, while collecting in and near the western border of the 
Transition Life Zone, or what is known as Laurel Hill and Cheat Moun- 
tain, I observed that the leaves of all kinds of forest trees were literally 
riddled with holes of various sizes, as if they had been caused by hail when 
the leaves were young. This condition extended for a distance of four or 
five miles along the summit of the mountain and down the western slope 
to what appears to be the line separating the Upper Austral and Transi- 
tion Life Zones. No trace or evidence could be found at the time to in- 
dicate what insect was to blame for this remarkable condition. The 
region has been frequently visited this spring and summer, and while the 
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same condition occurs this year as was noted last, and a large number of 
insects of various kinds have been observed feeding on the leaves, none 
of those I found were common enough, at any one time, to indicate that 
they were to blame for the trouble. 


I am inclined to think now that it is the work of some nocturnal 
insect, possibly a Scarabeeid. 


Xyleborus celsus in Hickory.—On Dec. 1st, 1895, I discovered a 
number of colonies of a Scolytid in a hickory stump, which revealed 
numerous males of the species, as well as some good examples of the 
galleries. The interesting features of the discovery were presented to 
the W. Va. Academy of Science in a paper read at a meeting held on 
Dec. 3rd. Attention was called to the rarity of the male, and that this 
was probably the first time it had been found in company with the female. 
But one male was found in each colony of 40 to 50 females, and it was 
usually located at the farther end of one of the galleries, where it was 
imprisoned by the females, which were closely crowded in the galleries in 
Indian file, with their heads towards the inner end. One female guarded 
the single entrance to the suite of galleries from all intruding enemies by 
stationing herself just within the entrance and presenting her armoured 
elytral declivity as an impenetrable barrier to the would-be intruders. 
This habit and method of guarding the entrance to the brood-galleries is 
common with most Scolytide, and possibly serves in part to explain the 
object cf the peculiar form of the elytral declivity in Platypus, Xyleborus, 
Tomicus, Scolytus, and other genera. 


Some of the females of the bark-infesting species, after they have 
fulfilled their mission of forming the egg-galleries and depositing eggs, 
station themselves at the entrance, where they die at their maternal post 
of duty, their dead bodies forming as effectual a barrier against the 
entrance of certain enemies as if living. 


The male Xyleborus celsus is evidently identical with Leconte’s X. 
biographus, as was thought probable by Eichoff. 


The Willow Leaf Beetle, Lina lapponica, was exceedingly common 
during the early part of the season, completely defoliating all kinds of 
willows in some sections of the State, and often doing serious damage to 
the foliage of certain cultivated poplars. Spraying with Paris green was 
recommended for the protection of cultivated willows and poplars. 


250 THE CANADIAN ENTOMOLOGIST. 





Pines Exempt from the Attack of D. frontalis.—\ have not, as yet, 
been able to find a single living example of Dendroctonus frontalis in the 
State since the fall of 1892. Thus, no opportunity has been offered to 
continue the experiment with the imported CZerus formicarius as an 
enemy of this species, as was intended. The sudden and apparently utter 
disappearance of D. frontalis over an area of some ten to fifteen thou- 
sand square miles, where it had occurred in such enormous and destruc- 
tive numbers, is yet somewhat of a puzzle to me. What little evidence I 
have been able to obtain, however, points to a contagious disease, pro- 
ducing a widespread epidemic, as the only logical explanation of the 
phenomenon. 

Last spring I received some pine bark from North Carolina, which 
had been taken from one of many pine trees that had recently died. 
This bark bore the unmistakable evidence of the work of D. frontalis, 
and an example of the species was found in the bark. ‘The fact that the 
species is living in that section of the great pine belt would indicate that 
it is only a matter of time when another invasion may be expected. 

Diseases of Forest Tree Insects —On Dec. 25th, 1895, while cutting 
in a decaying beech log in search of the larva and imago of a large 
Buprestid, Chalcophora campestris (?), I found that large numbers of the 
larve and pupz had been attacked and were completely enveloped by a 
white, fluffy fungous growth, resembling closely the description of Prof. 
Lugger’s /sarza tomicii. It was also found that this fungus had attacked 
and killed other insects that infested the log, including larvee, pupz and 
adults of the common Tenebrionid, Vyctobates pennsylvanica, and imagoes 
of the Scolytid, Platypus compositus. Apparently the same fungus was 
also found in the entrance to the brood-galleries of Xyleborus celsus, in 
hickory, which were filled with a brood of living beetles. The fungus 
had apparently crowded back the guarding female into the secondary 
galleries, where it, with other examples of the brood, appeared to be hope- 
lessly imprisoned, since they did not appear to be able to emerge through 
the leather-like substance of the fungus. 


PTEROPHORID#.—Prof. C. H. Fernald, of the Agricultural College, 
Amherst, Mass., who recently published a valuable monograph upon the 
Crambidz of North America, is now engaged upon a similar work on the 
Pterophoride, and would like to obtain materials from all quarters. He 
prefers that specimens should be sent to him pinned and spread, not in 


papers. 





